The Brazilian Cerrado is a highly diverse ecosystem, harboring a great variety of organisms; however, the mycodiversity is still poorly documented. In this study, we record for the first time the bolete Phlebopus beniensis from the Cerrado biome in the state of Goiás, located in Brazil's Central-West Region. Description, macroscopic images, line drawings and comments, as well as the geographic distribution of the genus for Brazil are presented herein.
Boletinellaceae P.M. Kirk, P.F. Cannon & J.C. David is a small family comprising only two genera, Boletinellus Murrill and Phlebopus (R. Heim.) Singer (Binder & Hibbett 2006; Kirk et al. 2008) . Six species have been reported from Brazil: Phlebopus beniensis (Singer & Digilio) Heinem. & Rammeloo, P. brasiliensis Singer, P. braunii (Bres.) Heinem., P. harleyi Heinem. & Rammeloo, P. portentosus (Berk. & Broome) Boedijn and P. tropicus (Rick) Heinem. & Rammeloo, distributed in the Amazon and Atlantic forests biomes (Rick 1960; Singer & Digilo 1957 , 1960 Singer et al. 1983; Putzke et al.1994; Oliveira & Sousa 1996; Watling & Meijer 1997) . The Brazilian Cerrado biome is considered one of the most diverse savannas in the world, as it is an important biodiversity hotspot (Myers et al. 2000; Klink & Machado 2005) and the second largest biome in Brazil. However, only 61% of the original Cerrado vegetation remains preserved, mostly represented by savanna vegetation of different densities and layers of herbaceous grasses (Rodrigues 2005; Sano et al. 2010) .
Aiming at improving the knowledge of boletoid fungi from the Brazilian Cerrado, we present the first records of Phlebopus beniensis for this biome and a compilation of geographic distribution data of Phlebopus registered in Brazil.
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Specimens were collected during the rainy season in the Brazilian Cerrado biome. Basidiomata were growing on grass in disturbed areas under Duranta repens L. (Verbenaceae) at Colégio Estadual Jad Salomão (Anápolis, Goiás, Brazil), on soil in a grazing area and on soil covered by litterfall in stational semi-deciduous forest both in municipality of Rio Quente, Goiás, Brazil. Photographs and macroscopic features were described taken from fresh basidiomata. Color codes are from the Online Auction Color Chart (Kramer 2004) . Freehand sections of the basidiomata were made, rehydrated in KOH 3%, dyed in Congo Red and mounted for microscopic analyses. Melzer's reagent was used for testing amyloidity of the microstructures. Q m refers to the quotient average of length/width ratio range from the basidiospores. All microscopic features were drawn after digital micrographs from the specimens examined. Voucher materials were deposited at HUEG Herbarium (Thiers, continuously updated) . The geographic distribution for Phlebopus presented here was compiled from recent fieldwork, herbaria and literature data (Maia et al. 2015) . (Singer & Digilio) Heinem. & Rammeloo, Mycotaxon 15: 390 (1982) .
Phlebopus beniensis
Figs. 1; 2 ≡ Phaeogyroporus beniensis Singer & Digilio, Lilloa 30: 150 (1960 Pileus 80−100 mm diam., hemispheric at first to convex to plane convex when mature, slightly depressed in the center, smooth, slightly viscid in wet weather, light brown, caramel to sepia yellow colored (OAC 840, 838); straight margin, irregular, splitting when mature. Tubes 5−12 mm long centrally, yellow (OAC 895, 888) to yellow olive under pressure (OAC 887, 859), adnate to depressed; pores 2−3 per mm, rounded. Stipe 30−70 × 11−23 mm, central to slightly eccentric, subequal, tapering upwards, downwards to bulbous base, dark greysih brown (OAC 866, 868) yellowish near the apex, surface glabrous. Context pale yellow (OAC 899), unchanging when exposed. Spore print olive brown. Basidiospores 5.6-7.3 × 4.6-5 µm (Q m = 1.40), short ellipsoid, yellow brown, inamyloid, guttulate, smooth, thick walled. Basidia 16.6-23 × 6-10 µm, clavate, thin walled, hyaline, guttulate, 4-sterigmate, 3−5 μm long. Pleurocystidia and cheilocystidia both with (15.5-)20.5−21.7 × (5-)7−10 μm, clavate to obclavate with obtuse tip, hyaline, inamyloid, smooth, thin walled. Pileipellis trichodermal, terminal elements 4.3−6.5 μm wide, round apex, hyaline, inamyloid, smooth, thin walled. Pileus trama parallel to subparallel, hyphae 2.5−10 μm wide, hyaline. Stipitipellis composed by clavate, fusiform to cylindrical caulocystidia, 3−13 μm, hyaline, inamyloid, thin walled. Stipe trama of vertically arranged hyphae, cylindrical, hyphae 4−9 μm wide, hyaline, inamyloid. Hymenophoral trama boletoid, gelatinized mediostratum with narrow (Watling & Meijer 1997) and Goiás (present study).
Worldwide distribution: Once that Phlebopus is a genus of tropical boletes, P. beniensis occurs in Argentina, Bolivia, Brazil, Colombia, Costa Rica, Ecuador, Martinique, Puerto Rico, Venezuela in the Neotropics and from Liberia in Africa (Heinemenn & Rammeloo 1982; Ovrebo 1983; Singer et al. 1983; Miller et al. 2000; Guzmán et al. 2007; Palacio et al. 2014 ). (Fig. 2a ) of mycophagy (probably by insect, like shown in Fig. 2c,d Growing on soil in a grazing area, with some insect larvae feeding on the basidiomes (Fig. 2c,d Phlebopus beniensis is morphologically very similar to P. brasiliensis, overlapping in many features, and differing by a few subjective characteristic: the bluing oxidation of pileus and stipe context when exposed, which are more visible when the material is quite fresh and humid, however, depending on dryer weather conditions this characteristic can be not so evident, like the ones observed in the examined specimens as an unchanging reaction in the context. The size of the basidiomata is another differentiating characteristic: P. brasiliensis has pileus < 65 mm wide and P. beniensis usually larger when mature, reaching 130 mm wide. The cystidia in P. beniensis are more evident and numerous than in P. brasiliensis (Singer et al. 1983) . Singer et al. (1983) reported Phlebopus brasiliensis in the state of Paraíba, however, Oliveira & Sousa (1996) examined many collections of Phlebopus from the same area of Singer's collections, and concluded that all these were misidentifications of P. beniensis. The species also differs from other Phlebopus found in Brazil for its wide, subgyrose to boletinoid pores, and larger basidiospores (8-9 × 6-7 µm) in P. tropicus; the darker colors of the basidiomes and most of all for its basidiospores larger than 7.5 µm in P. portentosus; stipe finely ornamented and globose to subglobose badiospores in P. harleyi; and pileus surface with olive tones and larger basidiospores [6.5-9.5(-11) × 5-7 µm] in P. braunii (Singer et al. 1983; Singer & Digilo 1960; Oliveira & Sousa 1996; Watling & Meijer 1997; Baroni et al. 2015) .
Phlebopus beniensis is regarded as a species that develops in moister tropical forests (Singer et al. 1983 ), but some works have recorded this species in many locations in Neotropical Regions and in Africa (Singer & Digilio 1960; Heinemenn & Rammeloo 1982; Guzmán et al. 2007; Palacio et al. 2014) , like dry, semi-deciduous, seasonal subtropical forests in montane or sub-montane areas. Recently, Palacio et al. (2014) recorded P. beniensis in a tropical dry forest, in the northeast region of Colombia. As shown in Table 1 , species of this genus seem to be more generalists with regard to its habitat since it has already occurred in Brazil, in tropical Atlantic and Amazonian Forests and seasonal savanna (Cerrado), as indicated in the present study. Moreover, as shown by our data, P. beniensis can be found in urban areas, associated or not to distinct plants species.
An interesting aspect of our work, is the mycophagy of basidiomes by insect larvae (probably Diptera) (Fig. 2a,c,d ). The mycophagy by small animals in Brazil is poorly known, with some sparse records. Recently, Trierveiler-Pereira et al. (2016) Once fungi are a rich source of nutrients (Fogel & Trappe 1978) for these animals, fungi can contribute to structure food webs, mainly to insect community (Yamashita et al. 2015) , being a key components to maintenance of ecosystems. Our results highlight the importance of studies involving these ecological interactions between mycophagous invertebrates and fungi.
Although molecular data has not been addressed in this work, it should be investigated to better understand the relationship among species within Phlebopus, especially with the inclusion of Neotropic specimens, since morphological features which distinguish the species are generally subjective and confusing. As pointed out by Maia et al. (2015) , it is still necessary to encourage new collection expeditions in Brazilian forests, especially in savanna areas in the Central-West Region in order to increase our knowledge about the mycodiversity for Brazil, as for the Neotropics, as well as including molecular data of Brazilian specimens in phylogenies. 
